South Asians have a significantly higher mortality rate from cardiovascular disease (CVD) compared with Caucasians. We found that healthy South Asians have a significantly lower functional (45±8 versus 58 ± 8 per field, P ¼ 0.00001) and structural capillary density (49 ± 9 versus 64 ± 11 per field, P ¼ 0.00001) when compared with healthy Caucasians. Capillary Rarefaction may be an early cardiovascular marker in South Asians.
CVD is the main cause of mortality and morbidity in the developed and the developing world. South Asians (Pakistani, Indian and Bangladeshi) are at higher CVD risk compared with Caucasian individuals. Although standard risk factors present in the South Asians confer the risk, they do not fully explain the increased incidence of CVD, metabolic syndrome or diabetes in this population. 1 There is increasing evidence of the imperative involvement of the microcirculation (that is, arteries, arterioles, capillaries and venules) in many CVD conditions and in particular hypertension. 2 We have previously reported reduced capillary density (that is, rarefaction) in individuals with essential hypertension, pre-hypertension, in normotensive subjects at high risk of developing hypertension 3, 4 and in patients with angina pectoris. 5 The aim of this study was to find out whether capillary rarefaction is a significant risk factor in South Asian individuals by comparing their skin capillary density with matched Caucasian subjects.
A total of 33 South Asian and 12 Caucasian healthy medical students from St George's University of London were recruited in this study. The Wandsworth Research Ethics committee approved the study and written informed consent was obtained from each participant. All recruits had their blood pressure, weight, height and abdominal circumference recorded. Family history of hypertension, ischaemic heart disease and stroke was obtained from all subjects. We used intravital video-microscopy to measure capillary density according to a well-standardised methodology in a temperature-controlled laboratory (21-24 1C). 5 In brief, subjects were seated comfortably with the left forearm and hand supported at heart level. Microscopic images were obtained with a charged-coupled device camera (Sony model XC-75CE, Sony Inc, Minato-ku, Tokyo, Japan) and were stored using a DVD recorder (Sony RDR-GXD360, Sony Inc). The skin of the dorsum of the middle phalanx of the left hand was examined. Basal or functional capillary density was averaged from four microscopic fields (0.68 mm 2 each) studied continuously for 5 min to permit detection of intermittently perfused capillaries. Maximisation of visualised skin capillaries was done by venous congestion (a miniature blood pressure cuff was applied to the base of the left middle finger, then inflated and maintained at 60 mm Hg for 2 min). Maximal capillary density was measured in one of the four microscopic fields chosen at random. Statistical analysis was carried out by unpaired Student's t-test using STATA 8.2, StataCorp, College Station, TX, USA. Table 1 shows the characteristics and capillary density results for study subjects. Mean age was significantly higher in Caucasian individuals (26.5 versus 22.5 years, mean difference 4.0 years). The body mass index (23.3 ± 3.9 for Caucasian individuals versus 22.4±3.6 kg m À2 for Asian individuals, P ¼ 0.49), sitting systolic blood pressure (110 ± 11 for Caucasian individuals versus 110 ± 10 mm Hg for Asian individuals, P ¼ 0.87) and sitting diastolic blood pressure (65 ± 7 for Caucasian individuals versus 66 ± 8 mm Hg for Asian individuals, P ¼ 0.54) were not significantly different.
Basal capillary density was significantly lower in the Asian cohort compared with Caucasian cohort (45 ± 8 versus 58 ± 8 per field, P ¼ 0.00001). Similarly, structural capillary density (maximal capillary density) was significantly lower in Asian cohort compared with Caucasian cohort (49 ± 9 versus 64±11 per field, P ¼ 0.00001). The main finding of this study is that healthy normotensive individuals of South Asian origin have significant skin capillary rarefaction compared with their Caucasian counterparts. The age difference between our two groups may be a limitation, but it seems very unlikely to have made any significant impact on our results. Previous studies suggested that ageing is associated with a significant capillary rarefaction and therefore the younger age of the south Asians would suggest an agematched comparison, which would accentuate rather than attenuate the difference. The significance of capillary rarefaction in these individuals is not fully understood, but as the rarefaction precedes the development of hypertension, our findings would tend to suggest that capillary rarefaction could be a marker of CVD or the metabolic syndrome in this at-risk group as a recent study has shown a correlation between microvascular rarefaction and media to lumen ratio of subcutaneous small resistance arteries, which has been demonstrated to be an independent predictor of cardiovascular events.
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